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Matter No. 310048-769 

Versatile Label Sheet and Dispenser 

Related Patent Applications 

[0001]This is a continuation-in-part of U.S. Patent Application Serial No. 10/243,888 
filed September 13, 2002 (OWD Docket 698). 

Field of the Invention 

[0002] This invention relates to label dispensers and label sheets for use in label 
dispensers. 

Background of the Invention 

[0003] Labels are normally supplied as a two layer sheet, with a face stock layer from 
which the labels are die cut, a layer of pressure sensitive adhesive, and a release 
coated backing layer or liner, from which the labels are dispensed. One widely used 
label sheet includes three columns of 10 labels each, for address labels, but many other 
sizes of labels are also available in sheet form. 

[0004] In the manual removal of labels from a backing sheet; the user must try to grip a 
corner of the label and then peel the label from the backing sheet. This is often 
frustrating and time consuming. To simplify the separation of labels from a backing 
sheet, label dispensers have been proposed, and one such dispenser is disclosed in 
U.S. Patent No. 5,209,374. In this dispenser, sheets of labels are drawn over a 
"peeling" bar and, by abruptly changing the direction of feeding of the sheets, the labels 
are separated from the backing sheet and are held by one edge, with the labels 
extending horizontally from the backing sheet so that they may be gripped and removed 
by the user. 

[0005] However, while the apparatus of the 5,209,374 patent is a significant 
improvement over manual removal of labels, it still has certain shortcomings. Thus, for 
example, the liner sheets are stressed as they are bent over the "peeling" bar, and form 
fairly tight curled cylinders as they exit from the label dispenser. In addition, this known 
dispenser is not very flexible in accommodating different types of label sheets, or 
variations in the use of the label dispenser. 
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Summary of the Invention 

[0006] Accordingly, principal objects of the invention are to overcome the problems 
outlined above, and to provide a user friendly, versatile label dispenser and associated 
label sheets. 

[0007] In accordance with one aspect of the invention, therefore, a label dispenser has 
an input tray or label sheet holding arrangement, and a "peeling" blade for partially 
separating the labels from the backing sheet or liner by abruptly changing the direction 
of feeding of the label sheets, while concurrently stressing the liner sheet and 
introducing a curl in one direction into the liner sheets. The liner sheets are then routed 
through a further paper path to stress them in the opposite direction, and they are then 
deposited flat into an output receptacle or tray. Accordingly, instead of a series of waste 
rolls requiring special disposal, the flat output liner sheets are compact and easily 
handled. 

[0008] Another feature involves the inclusion of a plurality of sensors, preferably equal 
to the maximum number of columns of labels on a label sheet, so that the dispenser will 
not advance the label sheets until all labels in a row of partially dispensed labels have 
been removed. Alternatively, sensors may be provided at the location of the last labels 
to the right and to the left, so that the dispenser senses when both of these end labels 
have been removed, and then advances the label sheet. 

[0009] As an additional feature of the invention, the label sheets are preferably provided 
with a code identifying the label sheet and/or providing coded information, including any 
or all of the following: (1 ) the size of the label, (2) the number of rows of labels. (3) the 
number of columns of labels, (4) the size of any matrix or residual facestock between 
labels, and (5) the size of the top margin of the label sheet or the distance from the 
leading edge of the sheet to the first label; and the label dispenser senses this code and 
advances the label sheet by distances corresponding to the sensed information. 
Additional information such as label sheet size, may also be provided. In the event that 
no coded information is provided on the label sheet the sheets may be fed through the 
label dispenser without dispensing labels. In some cases the dispenser may be 
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programmed to operate with only 8 % x 1 1 inch sheets, or with A-4 size sheets, and 
advance the sheets based on operation only with sheets of one of these sizes. 

[0010] In accordance with another alternative, each label sheet may have coded 
information identifying the part number or type of label sheet which is being used, and 
the electrical circuitry of the dispenser may include a "look-up table" giving 
constructional details of the label sheet of the type set forth hereinabove, to enable 
proper incremental feeding of the label sheet. 

[0011] In one preferred embodiment the bar code includes (1) the height of the labels, 
(2) the distance from the edge of the paper to the first label, and (3) the matrix or face 
stock distance between labels. 

[0012] In accordance with one illustrative embodiment of the invention, a dispenser for 
labels mounted on a backing sheet or like, includes a label sheet feeding apparatus, a 
peeling blade for separating the labels from the backing sheet, a movable sweep bar for 
selectively deflecting the backing sheet abruptly over the peeling blade in a 
predetermined direction, with the labels being dispensed to extend substantially 
vertically, an input tray for holding a stack of label sheets directed downwardly toward 
the sheet feeding apparatus, a decurling structure for bending the sheets in a direction 
opposite from the predetermined direction, and an output tray adjacent the input tray for 
receiving used substantially flat backing sheets. 

[001 3] The label dispenser may also include a reversible motor for opening and closing 
the sweep bar as the motor operates in opposite directions; and this motor may also 
actuate feed rollers for advancing the label sheets through the dispenser in 
predetermined steps. A second motor may be provided to actuate an input sheet 
"picker" assembly and for initial advancing of the label sheets. The motors are 
preferably stepper motors, and are energized to operate in accordance with the 
Information provided by the codes on each label sheet, and sensors included in this 
dispenser. 

[0014] Optical sensors may be provided to both sense the coded information on the 
label sheet assemblies, and also for sensing the edges of said label sheets, providing 
inputs, which with the coded information from each sheet, controls the sweep bar 
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actuation and the feed distances. These sensors may be in the form of light emitting 
diodes (LEDs) and phototransistors; and they may operate with the LED and 
phototransistors on opposite sides of the labels or the sheet assemblies, or may both be 
on the same side, and responding to reflected light. 

[001 5] Additional mechanical features may include one or more of the following: 

[0016] 1 . Over-riding or unidirectional clutches to separate mechanical actions for the 
first motor operating in the forward and reverse modes. 

[001 7] 2. Over-center positive snap action for the sweep bar. 

[001 8] 3. The use of one cam and cam follower for opening the sweep bar when the 
reversible motor is operating in one direction, and another cam and cam follower for 
closing the sweep bar when the reversible motor is operating in the other direction. The 
over-riding or unidirectional clutches may be coupled into the cam structures to 
implement the actuation of only one cam for each direction of rotation of the reversible 
motor. 

[001 9]4. An input sheet picker release lever and mechanism to provide increased 
picker sheet feeding reliability. 

[0020] 5. In the event that a meaningful bar code is not read by the dispenser bar code 
sensors, the sheet may be continuously fed through the dispenser, and ejected from the 
top of the dispenser, without actuation of the sweep bar. 

[0021] In accordance with a further aspect of the invention, the label sheets may have 

coded indicia thereon which indicate the distance of feed for the labels following sensing 

of the leading edge of a label or of the label sheet. Further in some cases label sheets 

may have an additional transverse score line or die cut near the leading edge of the 

label, and a corresponding additional strip efface stock, thus increasing the distance 

from the leading edge of the sheet to the first label. Other label sheets to be dispensed 

may not have this extra score line and face stock strip. Accordingly, when both types of 

label sheets are to be sensed, one digit of the coded indicia may be employed to 

indicate whether or not such score line and face stock strip are present on the label 

sheet. When the score line and extra face stock strip are present, the actuation of the 

sweep bar is deferred until the extra strip passes the peeling blade. 
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[0022] In addition, a validation symbol or pattern may be provided at the leading edge or 
at the upper and lower edges of the label sheet, to confirm that the sheet is in a 
configuration which is compatible with the label dispenser. This validation symbol 
confirms, for examples, that the pattern of labels conforms to the coded indicia, and 
may for example confirm that only one size of label is present on the label sheet 
However, of course, the label dispenser could accommodate labels with multiple sizes 
of labels on a single sheet, using appropriate bar codes to indicate such configurations. 

[0023] Other objects, features and advantages of the invention will become apparent 
from a consideration of the following detailed description and from the accompanying 
drawings. 

Brief Description of the Drawings 

[0024] Fig. 1 is a perspective view of a label dispenser illustrating the principles of the 
invention and showing one label sheet with three labels partially dispensed from the 
label sheet and extending upward, substantially vertically; 

[0025] Fig. 2 is a frontal view of the label dispenser of Fig. 1 with the front closure of the 
apparatus being opened and with the sweep bar being visible; 

[0026] Fig. 3 is a plan view of a label sheet including three columns of labels, and with 
coded information on the label sheet identifying its configuration; 

[0027] Fig. 4 is a cross-sectional view taken along lines 4-4 of Fig. 3; 

[0028] Fig. 5 is an isometric view of the label dispenser with the outer housing and label 
sheet trays being removed, taken from the rear and from the side of the unit upon which 
the two motors are mounted; 

[0029] Fig. 6 is a perspective view of the movable sweep bar which separates the labels 
from the backing sheet, and the immediately associated mechanical construction; 

[0030] Fig. 7 is a side view showing one over-center mechanism for snap action of the 
sweep bar from the open position to the closed position and vice versa; 

[0031] Fig. 8 is a diagrammatic showing of the paper path in the critical area where the 
labels are being dispensed, and where the backing sheet or liner is being decurled; 
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[0032] Figs. 9 and 10 are views of two cams wliich are involved, respectively, in the 
over-center action of the sweep bar when the associated drive motor is actuated first in 
the foHA/ard direction and then in the reverse direction; 

[0033] Figs. 11,12 and 1 3 are circuit diagrams of the electrical circuitry of the label 
dispenser system; 

[0034] Fig. 14 is a diagram of one bar coding pattern which may be employed in the 
implementation of one aspect of the invention; 

[0035] Fig. 15 shows one specific code pattern for label sheets coded as indicated in 
Fig. 3; 

[0036] Fig. 16 illustrates an alternative configuration of label sheet; 

[0037] Fig. 17 is an enlarged diagrammatic showing of the coded Indicia at both ends of 
the label sheet of Fig. 16; and 

[0038] Fig. 18 is an enlarged diagrammatic showing of another code applicable to a 
label sheet of a different configuration from that of Fig. 16. 

Detailed Description of the Preferred Embodiments 

[0039] While the specification describes particular embodiments of the present 
invention, those of ordinary skill can devise variations of the present invention without 
departing from the inventive concepts. 

[0040] Referring now to Fig. 1 of the drawings, the label dispenser 20 includes two trays 
22 and 24, with tray 22 holding a stack of label sheets 26 with the back of the label 
sheet assemblies facing forward. The second tray 24, which is mounted in front of the 
tray 22, receives the backing sheets or liners 26 after the labels 28 have been removed. 

[0041] It may be noted that the labels 28 have been partially separated from the backing 
sheet 26, and protrude upwardly from the label dispenser so that the user may grip the 
labels easily, pulling them from the backing sheet and applying them to an envelope or 
other location where the labels are to be used. 

[0042] Referring now to Fig. 2 of the drawings, it is a straight on view from the front of 
the apparatus, with the front cover or panel 32 being folded fonA/ard to expose the inside 
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of the dispenser unit. In the showing of Fig. 2, two of the three labels in the top partially 
dispensed row of labels have been removed, and label 34 is still available for the user to 
remove and apply to the desired location. Also appearing to advantage in Fig. 2 is the 
sweep bar 36 which deflects the backing sheet or liner over a "peeling" bar which will be 
shown and discussed hereinbelow. To the right in Fig. 2 are shown the control and 
signal lights of the dispenser. Initially, the on/reset switch 38 is provided, and the switch 
40 is included for ejecting the label sheet assembly from the apparatus when it is 
desired to change the type of label sheet being fed, or for other similar reasons. 

[0043]Three signal lights are provided, and they include the green on/off signal light 42, 
the red signal light 44 indicating a paper path jam or malfunction, and the yellow signal 
light 46 indicating that the particular label sheet supplied from the input tray 22 was not 
recognized by the dispenser Under these conditions, the sweep bar is not actuated, 
and the label sheet assembly is passed through the dispenser and out the top of the 
dispenser, without removing any labels. 

[0044] Mounted on the inside of the front panel 32 are two units 48 and 50, each 
including a light emitting diode (LED) and a photo transistor, for reading bar code 
information which is included adjacent the leading edge of each label sheet assembly. 
The light emitting diodes direct light toward the label sheet assembly, and the 
phototransistors are oriented to sense reflected light, thereby sensing the presence of 
the label sheet, and the bar code. The coded indicia on the bar code on the label 
sheets may include some or all the information mentioned hereinabove, i.e., (1) the size 
of the label, (2) the number of rows of labels, (3) the number of columns of labels, (4) 
the size of any matrix between the labels, and (5) the size of the top margin of the label 
sheet or any subset of this information. Other information, such as the sheet size, for 
example, may also be provided. This information is transmitted to the microprocessor 
included in the dispenser, and the sheet is fed through the dispenser using the 
information provided by the bar codes, and the sensors. 

[0045] In order to sense the presence of the labels 28 as identified in Fig. 1 or the label 
34 identified in Fig. 2, a plurality of light emitting diodes 51 are provided, with a 
corresponding set of phototransistors 53 also being provided to provide signals 
indicating the presence of the labels 28 or 34. When the front cover 32 is closed, the 
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phototransistors 53 are positioned to sense light from the LEDs 51 . As the labels are 
pulled out of the dispenser, the user usually pulls the labels from left to right, or right to 
left, so the two end sensors 51 - 53 are normally adequate. However to insure that all 
of the labels have been removed, it is desirable to have three pairs of sensors, and 
more may be provided to insure coverage when smaller labels in more columns are to 
be considered. 

[0046] It is also noted that the phototransistors could be mounted adjacent the LEDs to 
sense change in reflected light when the labels are present as compared to the received 
illumination when labels are not present. 

[0047] Referring now to Figs. 3 and 4 of the drawings, a label sheet assembly 26 is 
shown with the one row of three labels 60 being shown bent up to indicate how the 
labels could be manually removed from the backing sheet. Fig. 4 is a partial cross- 
sectional view along lines 4-4 of Fig, 3. In Fig. 4 the initial edge 55 of the sheet is 
shown with the face stock material 56 still adhered to the liner portion 58 of the label 
sheet assembly 26. The beginning of a label 60 which forms part of the second row of 
labels, is also shown in Fig. 4. As can be seen in Fig. 4, as well as in Fig. 3, the labels 
in successive rows abut one another and there is no vertical space between labels. In 
some label sheet assemblies, however, the labels are spaced slightly apart on the face 
stock and there is some residual face stock known as "matrix" which remains adhered 
to the backing sheet or liner 58 after the labels have been removed. Information 
relating to this intermediate matrix or the lack thereof, is provided by the bar codes 62, 
along with additional information as mentioned elsewhere in this specification. 

[0048] Referring now to Fig. 5 of the drawings, it is an isometric view from the rear and 

from the side of the dispenser where the motors are located. In addition, as mentioned 

above, the dispenser housing has been removed. Concerning the motors in the label 

dispenser, the motor 64 may be a stepper motor which operates the "picker" 

construction 66 which engages the top sheet from the stack of label sheet assemblies in 

the input tray 22 and feeds it forward into the dispenser mechanism. The stepper motor 

64 also serves to rotate at least one additional shaft carrying rollers which advance the 

label sheet assembly through the dispenser. The second motor 68 is only partially 

visible in Fig. 5. It may also be a stepper motor, and is reversible to control the 

-9- 



Matter No. 310048-769 



movement of the sweep bar 36 from the open position as shown in Fig. 5 to a closed 
position where the liner or backing sheet 58 (see Fig. 4) is bent over a peeling bar 70 to 
partially dispense the labels. The gear reduction construction indicated at reference 
numeral 72 serves to couple the output from the stepper motor 68 to the various shafts 
which pull the liner through the dispenser and out to the tray 24 as shown in Figs. 1 and 
2 of the drawings. The guide member 74 directs the liner through the apparatus and 
assists in the "decurling" step which is helpful in flattening the liner and permitting easy 
storage of the waste liners in the output tray 24. 

[0049] Referring now to Fig. 6 of the drawings, it is an isometric view of a subassembly 
including the sweep bar 36 and additional feed rollers 78 and 80. The sweep bar 36 
has two stable positions controlled by the over center action mechanisms 82 and 84, 
one of which will be described in greater detail hereinbelow. Generally, in Fig. 6, the 
sweep bar 36 is shown in the open position, ready to receive a new label sheet 
assembly. Its movement toward and away from the roller 78 is controlled by the cams 
86 and 88 which engage the cam followers 90 and 92, respectively, with the cams being 
operated by the motor 68 as it is operated either in the forward or reverse directions. 

[0050] Fig. 7 shows the mechanism 82 for shifting the position of the sweep bar 36 in a 
snap action manner controlled by the over-center mechanism 82. In Fig. 7, the shaft 93 
is fixed, and the linkage 94 connects the coil spring 96 to the pivot point 98. When the 
cam 86 (see Fig. 6) engages the cam follower pin 90 and pushes it in the upward 
direction, the support 100 for the sweep bar 36 shifts position so that the entire upper 
end of member 100 and the linkage 94 shifts to the right as shown in Fig. 7 and the 
sweep bar 36 is opened or shifted away from shaft and roller 78, as shown in Fig. 6. 

[0051] Referring to Fig. 8 of the drawings, the sweep bar 36 is shown in the closed 
position. The path of the label assembly and the liner is shown boldly, with the section 
of the label assembly with the labels still on the backing sheet being shown at reference 
number 104, with the label 106 being partially separated from the liner sheet which 
follows along the path 108. Also visible in Fig. 8 is the guide member 74 which was 
also shown in Fig. 5 of the drawings. 
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[0052] The label sheet including the labels passes along the peeling bar 70 up to a point 
112 where it is shifted abruptly to the right so that the labels 106 are partially dispensed. 

[0053] It is again noted, that at the beginning of the cycle when the label and the 
backing sheet assembly is initially fed into the dispenser, the upper edge of the label 
sheet beyond the first label extends above the point 112 with the sweep bar 36 in the 
open position. The dispenser has actuated the feed stepper motor by precisely the 
number of steps required for this initial positioning. Of course, at that time, the sweep 
bar 36 is in the open position as noted above. Then, by a camming action operating on 
the sweep bar 36, to move it to the right, the upper edge of the label sheet assembly is 
bent abruptly over the corner 112 of the peeling bar 70 and the leading edge is gripped 
by the feed roller 78. The feed stepper motors are then advanced to partially dispense 
the labels 106 as shown in Fig. 8, and the label sheets are maintained in this 
configuration until all of the labels in one row have been removed from their extended 
position as shown in Figs. 1 , 2 and 8 of the drawings. When the last label in a row of 
labels is removed, the sheet is advanced, and a new set of labels is partially dispensed 
as shown in Figs. 1 and 8 of the drawings. 

[0054] Referring now to Figs. 9 and 10 of the drawings, these are individual perspective 
views of the cams 86 and 88 which operate to open and close the sweep bar 36, as 
explained hereinabove in connection with Fig. 6 of the drawings. 

[0055] Figs. 11,12 and 1 3, which relate to the electrical circuitry for the label dispenser 
system will now be considered. Initially referring to Fig. 1 1 , the microprocessor 202 is a 
central part of the system, and it includes both fixed program stored information, as well 
as temporary storage and data processing capabilities. 

[0056] Referring momentarily to Fig. 13 of the drawings, the on/off or on/reset switch 
204 and the eject switch 206 are coupled to the connector J1 , which also appears in 
Fig. 1 1 as a mating portion of the connector, just above the microprocessor 202. In 
addition, the control or status signaling lights 208, 210 and 212 of Fig. 13 are also 
connected to the connector J1 . In this regard the LED-208 is green, and is energized 
whenever the system is on. The yellow LED-210 comes on when the bar code on the 
label sheet assembly can not be read or is missing. Energization of the red error light 
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emitting diode 212 indicates tliat there is a problem in the label dispensing system such 
as a paper jam, which must be corrected. 

[0057] Other circuits included in the main circuit diagram of Fig. 1 1 include the power 
input circuitry 214 which provides 12 volt power input, and the voltage regulator circuits 
216 and 218. 

[0058] Referring now to Fig. 12 of the drawings, this is the bar code reader circuitry. 
There are two bar codes on each input sheet as indicated on Fig. 3, and the two 
corresponding sensors in Fig. 12 are sensors 222 and 224. Each of these sensors 
include a light emitting diode and a photo transistor pair, to detect the bar code images 
which are in the form of a series of spaced dark bars. The dark bars absorb light and 
prevent it from being reflected back to the photo transistors while the white areas 
between the dark lines readily reflect light from the LED's which is picked up by the 
photo transistors. Between the sensors 222, 224, and the connector J2 are circuits for 
filtering the input signals and for level detection to confirm the existence of particular bar 
code signals and separate them from slight imperfections in the paper or the like, which 
might otherwise produce a false signal. This circuitry is identified by reference numeral 
226 for sensor 222 and by reference number 228 for sensor 224. The corresponding or 
mating connector J2 appears in the upper left hand portion of the circuit of Fig. 11. 

[0059] At the upper right hand side of Fig. 1 1 are the connectors J5 and J6 which are 
connected, respectively, to the motors 64 and 68 as shown in Fig. 5 of the drawings. 
The circuits 232 and 234 are drivers for the stepper motors, taking the relatively low 
level signals from the microprocessor 202, and modifying them for energizing the 
stepper motors 64 and 68. 

[0060] In the course of the foregoing description of the mechanical construction of the 
label dispenser and the electrical circuitry relating thereto, the mode of operation of the 
system has been described in some detail. However, for completeness, it is considered 
desirable to include in the following Program Table which sets forth the steps which take 
place in the course of the operation of the system. 

PROGRAM TABLE 
PROGRAM STEPS INVOLVING 
OPERATION OF DISPENSER 

"12- 
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Step 1 . PLUG INTO POWER SOCKET 
STATUS: 

(a) Green light on steady. 

(b) Sweep bar open. 

(c) Label sheet assemblies in input tray. 

(d) Yellow and Red signal lights off. 

Step 2. ACTUATE "ON-RESET" SWITCH 

(a) Label sheet picker actuated. 

(b) Sheets fed forward . 

(c) Front edge of sheets sensed by bar code readers 48-50. 

(d) Bar codes read by bar code readers 48-50. 

(e) Label sheets fed fon/vard until leading edge of sheet is even with sweep 
bar, changing state of sensors 51 . 

(f) Sweep bar actuated to bend top of backing sheet over the peeling bar. 

(g) Label sheet advanced so that labels extend upward from dispenser 
(see Fig. 1). 

Step 3. All labels removed, so that the state of all sensors 51 are changed. 

(a) Sheet is advanced by a distance equal to the space between the top edge 
of successive labels, making a new row of labels available. 

Step 4. All labels removed, so that the states of all sensors 51 are changed. 

(a) Sheet is advanced by a distance equal to the distance between the top 
edge of successive labels, making a new row of labels available. 

Step 5. Sheet is advanced, and no change of state of sensors 51 occurs, indicating 
that all the labels on the sheet have been dispensed. 

(a) Backing sheet is continuously fed fonA/ard into used liner waste tray. 

(b) New label sheet fed into dispenser, and process is repeated. 



Other program steps include the following: 

1 . If the on/reset switch is actuated and there are no label sheets in the input 
tray; or if there is a paper jam, the red signal light 44 will be turned on. 

2. If the front door or panel 32 is open, the red signal light 44 will flash. 
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3. If a sheet is fed through the dispenser, and if a meaningful bar code is not 
read, the yellow light 46 will turn on. Under these conditions, the sweep bar is not 
actuated and the label sheet Is ejected at the top of the dispenser adjacent the sweep 
bar. 

4. If the "eject" switch 40 is depressed while there is a label sheet in the 
dispenser, and exposed labels are then deleted, the green on/off light flashes, the 
sweep bar is opened, and the sheet will be ejected at the top of the dispenser adjacent 
the sweep bar. 

5. The label sensors 51 - 53 identify the leading edge of labels 28, see Fig. 
1 , and advance the label sheets by the proper distance to partially dispense labels. 
This avoids problems which might otherwise arise by slight slippage of the sheets as 
they are advanced. 

[0061] As mentioned above, each sheet includes bar coded information which may 
include (1 ) the height of the labels, (2) the distance of the first label from the edge of the 
label sheet assembly to the top of the first label, and (3) the size of the face stock or 
matrix (if any) between labels. In view of the desirability of having the labels fairly close 
to the edge of the sheet, the bar code is divided into two bar codes, as generally 
indicated by the two bar code diagrams 402 and 404 as shown in Fig. 14 of the 
drawings. With each bar code space being equal to 0.040 inch in height, the total 
height of each bar code is about 0.280 inch. 

[0062] In one exemplary embodiment, the first seven bar code positions 1 through 7 are 
employed to designate the height of the label from 0000001 for 1/16 inch, to 1011010, 
denoting a 5 inch high label with each code including seven bits. The label height 
codes may involve sixteenths of an inch, and may include other desired labels widths 
such as 1/3 or 2/3 or an inch. 

[0063] The next four bar code positions designated 8 through 1 1 represent the distance 
from the edge of the paper to the top of the first label. The selected distances and 
codes are set forth in the following Table No. I: 
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Top Edge (Inches) 


Bar Code Representation 


o /o 

3/8 


UUU 1 


1/ 

/2 


UU1 1 


C/Q 
O/O 


Hi Hi 


3/ 


um 


"7 /O 

7/8 


1UU1 


1 


101 1 


1 1/8 


1101 


1 'A 


1111 


TABLE NO. 1 


Webbing Size (Inches) 


Bar Code Representation 


0 


100 


1/8 


101 


% 


110 


3/8 


111 



TABLE NO. II 



[0064] Bar Code Position No. 8 is shown at the far right, in Table No. I, and it may be 
seen that this is always a "1", represented in the bar code by a dark line (while a "0" is 
represented by the absence of a line). 

[0065] The final three bar code positions designated 12-14 describe the size of the face 
stock or matrix (if any) between successive labels. In Table No. II, the bar code position 
No. 14 is in the far left position of each bar code representation and is always a "1". 

[0066] Accordingly, with bar code positions 8 and 14 always a "1", represented by a 
dark line, a framework is established for reading the other "meaningful" binary digits 1 
through 7, and 9 through 13. 
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[00671 Fig. 15 represents a typical bar code pattern. Considering first, code positions 8 
througli 11, as set forth at 404 in Fig. 14 and in the right hand pattern in Fig. 15, the 
binary pattern is "001 1", indicating, by reference to Table No. I, that there is Vz inch 
space from the leading edge of the paper to the first label. Considering next, code 
positions 12, 13 and 14, the binary code is "100" indicating, by reference to Table No. II, 
that there is no space between labels, but that the labels immediately abut one another. 
Note that in each case the lower bar code position is to the right, and the higher bar 
code position is to the left. 

[0068] Referring now to code positions 1 through 7, the code is "0010010" which has 
been assigned to represent labels which are one inch in height. 

[0069] It may be noted again that with code positions 8 and 14 always a binary "1", 
represented by a line, a framework is established for reading the other 12 binary code 
positions. In addition, either the edge of the label sheet assembly, or the dark line in 
code position 8 or 14 may be employed to locate the position of the leading edge of the 
label sheets in the label dispenser, for accurate advancing of the sheet by the stepper 
motors. 

[0070] It is further noted that the two sets of bar codes as shown in Fig. 15 are 
preferably spaced fairly close to one another so that bar code positions 1-7 may be 
accurately read, using bar code positions 8 and 14 to establish a "framework" for 
reading both of the two bar codes. 

[0071] It is also noted that the bar codes may be provided on two ends of the label sheet 
assemblies, as shown at 62 and 62' in Fig. 3, if the label sheets are to be fed in either 
direction. In this case, of course, the left to right positions of the two bar codes are 
reversed, so that the same signals are read by the readers, with the label sheets being 
fed with either end leading. 

[0072] Referring now to Fig. 16 of the drawings, it represents a label sheet with labels 
502 mounted thereon, in the usual manner with pressure sensitive adhesive between 
the face stock, which is die cut to form the labels, and a release coated liner sheet (not 
shown in fig. 16). The labels 502 have die cuts around their periphery, including die 
cuts 504 parallel to the upper edge of the label sheet. In addition, the face stock has 
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additional die cuts 506 extending across tlie label sheet between the die cuts 504 and 
the upper edge of the label sheet. This additional die cut 506 provides additional 
flexibility to the leading edge of the label sheet for easier and more reliable feeding 
through certain types of high speed printers. 

[0073] At the upper edge of the label sheet 500 is a bar code 508; and a validation 
symbol or pattern 510 is also provided in this area of the label sheet. 

[0074] Regarding the validation symbol or pattern 510, it is scanned by radiation from 
one of the light source assemblies 48, 50 of Fig. 2 and compared with a known 
corresponding pattern. If a match is found, the label dispensing action is enabled; but in 
the absence of a match the label sheet is merely dispensed upward in its entirety 
without separation of the labels from the sheet. One preferred scanning assembly is 
available as a "SELFOC®" assembly available from NSG America, Inc. at 19,200 Von 
Karman Avenue, Suite 400, Irvine, CA 92715. 

[0075] Concerning the bar code 508, it represents a binary code including eight binary 
digits, or bits, as represented in fig. 17 of the drawings. The binary code includes 7 
digits, each represented by a bar which is 0.040 inch in height and about 7/16 of an inch 
long. The bar code layout is shown in Figs. 17 and 18, Position No. 1 is always present 
as a dark line 0.040 inch wide, to provide a framework for sensing the remaining six 
digits. Position No. 7 is employed to distinguish label sheets which have the extra die 
cut 506 and the corresponding additional vertical distance before the labels start, as a 
result of the presence of strip 514. When the bit No. 7 is not present, this absence 
indicates that there is no additional die cut 506 or strip 514. 

[0076]The remaining five digits, in bit positions 2 through 6. indicate the desired 
additional feed of the sheets so that labels will properly extend upward from the label 
dispenser, but be held in position by minimal overlapping engagement of each label with 
the liner sheet. 

[0077] Referring once more to the seventh bit position relating to the additional die cut 
506 and face stock strip 514, this information is employed in the control of the sweep 
bar 36 as shown in Fig. 8, for example. When the bar code indicates that the additional 
die cut 506 and strip 514 are present, the sweep bar is actuated at a later point in the 
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sheet feed cycle, than when there is no additional die cut and strip present. In this 
regard, it may be noted that, if the sweep bar were actuated prematurely, then the strip 
514 would be dispersed at the peeling bar, instead of permitting this strip 514 to remain 
secured to the liner sheet. By deferring the sweep bar actuation, the sweep bar 
engages strip 514 and only the labels are dispensed at the peeling bar. 

[0078] In Table No. 1 set forth below, the step distance in inches of additional advancing 
of the label sheets, is set forth. Table No. 1 sets forth the binary codes for label sheets 
with "standard" label arrangements, without the "extra" strip 514; and the codes for label 
sheets with the "extra" strip 514 are substantially the same but with a final "1" instead of 
a "0" in the last bit position. 



Bar Code Margin 


Step 


Binary 




Standard 


0.063 


1000000 


2 


Standard 


0.12S 


1100000 


3 


Standard 


0.188 


1010000 


4 


Standard 


0.250 


1110000 


5 


Standard 


0.313 


1001000 


6 


Standard 


0.375 


1101000 


7 


Standard 


0.438 


1011000 


8 


Standard 


0.500 


1111000 


9 


Standard 


0.625 


1000100 


10 


Standard 


0.750 


1100100 


11 


Standard 


0.875 


1010100 


12 


Standard 


1.000 


1110100 


13 


Standard 


1.125 


1001100 


14 


Standard 


1.250 


1101100 


15 


Standard 


1.375 


1011100 


16 


Standard 


1.500 


1111100 


17 


Standard 


1.750 


1000010 


18 


Standard 


2.000 


1100010 


19 


Standard 


2.250 


1010010 


20 • 


Standard 


2.500 


1110010 


21 


Standard 


2.750 


1001010 


22 


Standard 


3.000 


1101010 


23 


Standard 


3.250 


1011010 


24 


Standard 


3.500 


1111010 


25 


Standard 




1000110 


26 


Standard 




1100110 


27 


Standard 




1010110 


28 


Standard 




1110110 


29 


Standard 




1001110 


30 


Standard 




1101110 


31 


Standard 




1011110 


32 


Standard 




1111110 
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[0079] In the implementation of the dispenser action, the sensed binary codes are 
transmitted to the microprocessor 202 (see fig. 1 1 ), and the label sheet feed motor and 
the movement of the sweep bar are controlled in accordance with the received binary 
code signals. In this regard, it may be noted that successive binary numbers may or 
may not conform to the same increments of stepping distance. In Table 1 . for example, 
relative to some of the smaller label sizes, the increment between successive binary 
numbers is the same, while for larger size labels, larger Increments of stepping distance 
are defined by successive binary numbers. 

[0080] it is further noted, relative to Fig. 16 of the drawings, that the bar code 508 and 
the validation symbol or pattern 510, may also be printed at the other end of the label 
sheet 500, as shown at 508' and 510' in fig. 16. Similarly the extra die cut 506 and strip 
514 are found at the other end of the label sheet, at reference numerals 506' and 514'. 

[0081] Regarding the validation symbol or pattern 510 or 510'; it is scanned as the label 
sheet is initially advanced past the sensors 48 or 50, and the symbol or pattern is 
compared with matching information stored in the memory associated with 
microprocessor 202 or Fig. 1 1 of the drawings. If a match is found, the label dispensing 
action goes forward. However, if no match is found, the sweep bar is not actuated, and 
the label sheet assembly is dispensed upward from the label sheet dispenser. 

[0082] In closing, it is to be understood that the foregoing detailed description relates to 
specific illustrative embodiments of the invention; and that various changes and 
modifications may be made without departing from the spirit and scope of the invention. 
Thus, by way of example and not of limitation, the machine readable coding may be in 
the form of a magnetic code or reflecting surface on the paper rather than the bar codes 
as disclosed. In addition, the label sheet layout may be defined by other information, 
such as the space between the initial edge of successive labels; and label sheets of 
varying lengths may be defined in the bar codes. The mechanical construction and 
reverse motor coupling could be implemented by equivalent mechanical mechanisms. 
It is also noted that the dispenser may operate to sense the presence or absence of 
labels at the instant after the sheet has been advanced, thereby determining whether or 
not the last row of labels has been dispensed. Using this information, if all of the labels 
have been dispensed, the dispenser output feed rollers are operated to route the 
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backing sheet to the output tray 24. Also, 14 inch label sheet assemblies may be 
handled as well as 1 1 inch sheets, without explicit coded information on the sheets 
indicating sheet size or the number of label rows being provided. Regarding coded 
information, it may appear only on one end of the label sheets instead of on both ends, 
and this coded end of the label sheet assembly would then be the leading edge of the 
label sheet assembly. In addition, the coded information may include other information 
about the construction of the label sheet assemblies such as the quality of the 
assemblies, and other factors to insure that the sheet assemblies are compatible with 
and will not jam the dispenser. Concerning the cam and cam follower mechanism for 
operating the sweep bar, other mechanical mechanisms such as a crank and rocker, or 
other Grashof type mechanisms may be employed. Accordingly, the present invention is 
not limited to the precise parameters described in detailed hereinabove. 
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